Peroxisome proliferator-activated receptor-gamma agonists modulate macrophage activation by gram-negative and gram-positive bacterial stimuli.
Bacterial products, such as lipopolysaccharide (LPS) or heat-killed Escherichia coli (EC), and heat-killed Staphylococcus aureus (SA) are potent activators of macrophages (MØ). When stimulated by these bacterial components, MØ produce inflammatory mediators, such as nitric oxide (NO) and thromboxane (Tx) B(2). Bacterial mediator production is preceded by the activation of various signal transduction pathways. Agonists that activate the peroxisome proliferator-activated receptor-gamma (PPARgamma) have been shown to block MØ mediator production by LPS and other stimuli. However, very little is known about the effects of PPARgamma agonists on SA- or EC-induced MØ activation. Therefore, we investigated whether the PPARgamma agonists 15-deoxy-Delta12,14 prostaglandin J(2) (15-PGJ(2)) and troglitazone block LPS-, EC-, or SA-induced mediator production. Rat peritoneal MØ were stimulated with LPS, EC, or SA (10 microg/mL) with or without increasing concentrations (0.1 to 10 microM) of each PPARgamma agonist and NO and TxB(2) production were measured. 15-PGJ(2) decreased LPS-, EC-, and SA-induced NO and TxB(2) production. However, troglitazone only inhibited the production of TxB(2) by each stimuli. In parallel studies, the effects of PPARgamma agonists on signaling pathways were evaluated. Rat peritoneal MØ were pretreated for 1 h with 15-PGJ(2) or troglitazone (1 or 10 microM) and then stimulated for 40 min with LPS, EC, or SA (10 microg/mL). Western blot analysis demonstrated that 15-PGJ(2) significantly inhibited LPS-, EC-, and SA-induced ERK (1/2) activation and blocked IkappaBalpha degradation. Troglitazone had no significant effect on either signaling protein. The data demonstrate that although both 15-PGJ(2) and troglitazone are considered PPARgamma agonists, they differentially affect mediator production and cell signaling events. PPARgamma-independent effects of 15-PGJ(2) may contribute to its more potent anti-inflammatory effects compared with troglitazone.